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NOTICES

When Government drawings, specifications, or other data are used
for any purpose other than in connection with a definitely related Govern-
ment procurement operation, the United States Government thereby in-
cur snoresponsibility nor any obligation whatsoever; and the fact that
the Government may have formulated, furnished, or in any way supplied
the said drawings, specifications, or other data, is not to be regarded
by implication or otherwise as in any manner licensing the holder or
any other person or corporation,or conveying any rights or permission
to manufacture, use, or sell any patented invention that may in anyway

be related thereto.

The information furnished herewith is made available for study
upon the understanding that the Government’s proprietary interests in
and relating thereto shall not be impaired. It is desired that the Judge
Advocate (WCJ), Wright Air Development Center, Wright-Patterson
Air Force Base, Ohio, be promptly notified of any apparent conflict be-
tween the Government’s proprietary interests and those of others.
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The test propellers were submitted by iemeth Aeronautical
lalboratory, Chicaro, Illinois, for electiric motor vhirl test
by Propeller laboratory, Acronaubtics ULivision, #right Air
Develowent <8anter. The test propellers were the property
of Flottorp 'mnufacturing Company, Grand flapids, ‘dehigan.

The whirl test program was completed on 15 and 16 fay 1951,
under fiesearch and Developnent Order 587-141, "Propeller .
Aerodynanic Analysis," hirl Test Zo. 2355. Mr. Hathen Showers
was the project engincer. :
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Tie electric mobor whirl test of a Flottorn "stanlard" two blale,
six £, diameter, wood, fixsd-pitch proneller vas coniucted. 4n
elechric motor whirl test wms then conducted on a similar "standard”
Tovbory propeller tihat had been moldified alonr the loading edae by
the HNemeth Aecronautical Laborasory, Chicarso, Illincis. The molifica-

tion consisted of a scrics of smooth inlentations, in wave form, from
about the 0.3 radius out So the tip of the blade. It was claimed by
Nemeth Aeronautical Laboratory that such modifica*tions would increase
thrust produced ab any piven horsepower and rpm condition,

Test data are presented coverings static ealibration of the two
nropellers for comparative nurposes., Calibration consisted of the

measurement of the values of the thrust produced and horsepowor
absorbed at various rpm. Results of the tests were inconclusive,
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'Ehc Heweth heronautical letoratory, in a period of time vefore the wribting
of tals report, had heen experimenting with various desimes of pro-eller bla des
in an attempt to improve performance of propellers, Their expor m'ont‘lulon
consisted of sycberatically reducinz the length of the chord of the blades at
varlous stations alony; the radius of the tadae, Thils pave a wavy leading edge

planfornm o the blade.,

Nemath dAeronavtical Iaboratory > An conference *'*Lth Propeller laboratory
nersonnel, did not ;,:'. ve any sound thecretical roasondins for the improved
performance claired for this modification, but presented dava on similarly
modified model wropellers. Ivron their work with wodels, i llemcth Aeronau—
tical Iaboratory concluded thabt sueh modifications vould increase the thrust
produced at any riven horsepowor and rom condition. The limited facilities
of Heumeth Agrenautical ]xllx)ratorv prohibited them fron rmaking full scale
investivcation into the problem and they appealed to Propeller laboratory to
conduct the test of this report for then. wufficient authoritative data were
nresented uy NHemeth Acronauntical Intoratory to indicate that conduct of the
vest pro(_,?"::,n wuld be of advantase to the Adr Force.

:-f- o

PURPOSE OF TES

The purpose of this test vas to obbain .t‘ne static callbration character—
istics of the su bject propellers, thus deterininine the relabive value of the
dereth modifications.

The "standard" Flottorp propeller was of Design i'e. 72A-lyS, Serial hNoe
£620Y. The propeller was wood, six ft. diameter, fixed pibtch, with a tapered
square btip planiform. The tip and outer six in., of the leading ed;:e of the
blade were protected by a metal sheath., This propeller is illustrated by
Figures 1, 3, and 5. ’ :

The sccond test propeller vwas a sinilar Tlottorp propeller that had been

modified along the leading edge by Nemeth Aeronautical iaboratory. The
modifications consisted of a series of smooth indentations, in wave form,

from approximabely the 0.3 radius out to the tip of each blade., This propel—-‘
ler had a tapered rownd bip planform instead of the tapered square tip.
nlanforin of the "standard" Flottorp vropeller.. The tip and outer six in.

of the leading edge of the blade were protected by a metal sheath. This
Propeller and the nodified leading edge are illustrated by Fizures 2, l, and 6.
A Tlo. 3745, "O" taper hub was uséd with both propellers. o

PROCEDURE OF TEST

The subject propellers were inspected and assembled in preparation for

whir} testing. The vhirl test program consisted of thrust, horsepower and sound

calibrations at selected rpme Galibration limits were 2¢ OO rpm or the start &

‘vlade flutber, wnichever was reached Tirst,

S A L ST 5 s b a5 oL w208 S adin e
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AAFMC-147-WF-6-10-43-500

N WHIRL TEST No..2255 ...

A omoingni Lam T
A7 AN L

H.P. ' DEFLECTIONS :
Time R.P. M. Thrust REMARKS*
] Actual | Corrected Corrected L.E. l T.E. ' Angle
\
Calitration Data (Firsh )
Mottory "Standar d” Prepellor
D-z,-s im lo. 72A-L3
51551
1315 693 2.6 2.7 15.8
b é r . A -
1318 1028 - 6.3 Cu5 7248
1721 1296 3.6 13,9 110.6

.
132l 1596 23,2 23,8 195.0
1327 1914 37.% 3542 300.0
1330 2196 66,0 0 67.5  358.3
1333 26526 109,09 112,46 479.6
1336 2452 131.7 13l.9  536.5
1339 2196 Aes 65,9  368.0

o Blg 2307 6.8 91.0 150.0 -
1S 18 3.7 36.6 2@l
o BUE 1596 <. 201 2.7 212.3

Calibration Date (First Run)-
_ S : Flottorp Propeller
P . Lo . Nemeth Lleading Edge od Ll:t.cat ion

| 5-16-51

0930 702 .30 3.5 0
0933 1032 = 63 6.5 52.5
6.2
t
9

0936 1311 ° 6.0
0939 1602 2543 . 25,
0ol2 1926 | LSJp L6.6  258.0
ools 2199 Thed = 76,8  331.0
0948 2397 98,3  101.0 L10.0
0951 2610  133.2 136.8 186.0

S 09sL 2697 18,9 15%3.0 517.0 .. -
0957 2199 T2 Thly 3400 . .
1000 121y 14,0 Yl 114.0 e

WADC TR 52-190 | 3
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APPENDIX I (cont'd)

WHIRL TEST No..2355... ...
. : H.P. Thrust DEFLECTIONS _ L
Time R.P.M Actunl"' Corrected Corrected L.E. ' T.E. t Angle REMAR’FS
Calihration Data (Second kun)
Flottorp "Standard" Propeller
Design No. 72A<lp8
Gl 651
150 7' S0l 542 340
B3 1002 1145 1,.h 2.8
Uso 1629 20,1 20 .Q 187.1
1502 1878 53’ 00 _)LL 3 2()2 oo
1505 2190 63,5 60,0 369.0
1504 2400 1659.3 92.8  LiZ2.0
1511 2610 1219 126.6 508,0
154y 1926 De'f ﬁ(-l 28340
1517 1626 19,8 20,6 192.5
Calibration Data (Sec ond Run)
Flottorp Propeller
Nemeth leading Edge Modif 1c'3t ion -
5e=16-51
1730 768 2.5 246 2l
1733 999 501 5.2 57l
1736 1338 15.5 15.9 121.6
1739 170 28.h 29 201.3 -
k2 170l 26,8 28,0 20L.3.
175 1896 39,0 L0.8  256,2
17h8 2190 T0e5  T3s7 32,5
1751 2L06 99.J. 103.5 L24.5
175l 25 129,0 135.,0 509.0
1757 2760 159,6 167.0 563.0

ADC TR 52-190




TAVLE 1

i,‘

: Sound Level at Vorious rym

(Deglbels)

rpu Mottory Stanuurd rpm Heneth lodified
: a8l ol 126 96
z 2205 100 2199 100
‘ 21,05 105 2097 s 104,
2703 18 2097 107
‘z“
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AAFMC-147-WF-6-10.43-500

) WHIRL TEST No.. 2325
Arendix T
Time R P.M H.P. ) Thrust DEFLECTIONS REMARKS*
T Actual | Corrected Corrected LE | TE | Ange
\ Calitrabion Dota (First iam)
Fotborp "Standard" Prepellor
Desin lo. 72A-NE
o-15-01
1515 (9% 2.5 207 15.8
1318 10eé 6.3 é.5 736
1721 1296 13,6 13,9 110.6
172l 1596 23,2 23,8  195.0
1327 191 . 37.3  30.2 30060
15 50 2196 . 6{100 4 ()7 o'f) 358 o3
1333 2626 109,9 112,46 479.6
1336 2652 13L.7 13L.9  536.5
1339 2196 s 5.9 368,0
132 2397 £8.8  91.0  150.0 )
135 1900 35.7  36.6 282,
w3hs 1596 - 241 2.7 212.3
Calibration Date (First Run)-
- Flottorp Propeller -
Nemeth leading Edge ~odification
5-16-51 co
0930 702 B - 35 10,0 .,
0933 1032 - 63 . 6.5 52,5 LT
0936 1311~ . 6.0 6.2 109.5
0939 1602 25,3 . 25,9 174.0
ooL2 1926 LS L6.6  258,0
0ol5  2199°  Th.E - 76,8  331.0
ool 2397 93,3 101.0 [10,0
- 0951 2610 133.2 136,38 Lg6.0 o
- 095L 2697 1S.9 15%.,0 517.0 T,
0957 2199 T2y Thlly  3L40.0 L -
1000 171y 14,0 T L 1140
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DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT

REPRODUCE LEGIBLY.




'NOTICES

When Government drawings, specifications, or other data are used
for any purpose other thanin connection witha definitely related Govern-
ment procurement operation, the United States Government thereby in-
cursnoresponsibility nor any obligation whatsoever; and the fact that
the Government may have formulated, furnished, or in any way supplied
the said drawings, specifications, or other data, is not to be regarded
by implication or otherwise as in any manner licensing the holder or
any other person or corporation,or conveying any rights or permission
to manufacture, use, or sell any patented mventlon that may in any way
be related thereto.

The information furnished herewith is made available for study
upon the understanding that the Government’s proprietary interests in
and relating thereto shall not be impaired. It is desired that the Judge
Advocate (WCJ), Wright Air Development Center, Wright-Patterson
Air Force Base, Ohio, be promptly notified of any apparent conflict be-
tween the Government’s proprietary interests and those of others.
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The test propellers were submitted by itemeth Aeronautical
laboratory, Chicaro, Illinois, for electric motor whirl test
by Propeller laboratory, Aeronautics bivision, Wright Air
Develoyuent <€enter. The test propellers vwere the property
of Flottorp !anufacturing Company, Grand Rapids, “dchigan.

The whirl test program was corpleted on 15 and 16 tay 1951,
under [lesearch and Development Order 587-141, "Propeller .
Aerodynanic Analysis," Whirl Test Ho. 2355. Mr, Iathan Shovers
wag the project engincer.
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The electric motor whirl test of a Flottoro "staniard” two blale,
six ft. diameber, wood, fixed-pitch proneller was nonizctei. An -
elechric motor whirl test was then conducted on a similar "standard”

Flotbory propeller that had been modified along bthe leading edae by
the ﬁene*h Aeronautical Laboratory, Chicaso, Illinois. The modifica-
tion consisted of a sorices of smooth indentasions, in wave form, from
about the 0.3 radius out 5o the btip of the blade. It was claimed by
Hometh Aeronautical Laboratory ! that such modifications would incrsase
tlirast produced abt any rpiven horsepower and rpm condition.

Test data are presented covering static calibration of the two
propellers for comparative purposes. Calibration consisted of the

neasurement of tle values of the thrust produced and horsepowsr
absorbed at various rpm. Results of the tests were inconclusive,

PUBLICATION W=VIBW

This report has been reviewed and is aprroved.

L. s
Colonel,
Chief, Propeller Laboratory
“Directorate of Laboratories
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Uy Front View Close-Up of Blade - Flobtnrp Standard Propell-r
Incorporzting Hemeth Modifisd Leading Edie o o ¢ o o o o &
5 Edge View of Blade - Flottorp Standard Propeller + o . o o
6 Edge View of Blade - Flottorp Standard Propeller
Incorporating Nemeth Modified Leading Fdge » o+ . . o+ + &
7 Horgaepowar Curves for Flottorp Propellers
%hirl Test No. 2355 (First Hun)e « o o v o ¢ o o o o o o o
g8 Horsepower Curves for Flottorp Propellers
';'lirl Test, NO. 2355 (SBCOnd Run) @ o s e s s & @ o 3 3 9 >
2 Static Thrust Curves for Flottorn Procrsllers
‘t'!':‘hirl Test I‘\SO. 2355 (Fi‘(‘st Hun; . a s e v 8 8 s e 32 & e @
10 Static Thrust Curves for Flottorp Propcllers .
Thirl Tast No, 2355 (592003 RUNT 4 6 6 v s o o o o o o o o
11 Sound Level Curves for Flottorp Propollors
'-ﬁ"!irl Test NO. 2355 ® & * 8 & + & ¢ e 2 ’ ¢ o s 0 e Jo‘
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IERoprericy

eveth Aeronaubtical latoratory, in a period of time beforc the writing

The ke
of biuls report, had been experimenting with various des_v.rm of proreller dees
- in an attempt to improve performance of propellers, Thedir experimentation

consisted of mr"t.e,uuw*a'? ly reducing the lengbh of the chord of the blades at
vavlous stations along the radius of the Wade. This pave a wavy leading edge
planform to the blade,

Hemabth Aeronaubical Iabo:'atory An conference with Propeller laboratory
nersonnel, did nm‘* ive any sound thecretilcal roasoning for the improved
ml‘m““’f‘pbe claimed for this mgd‘h lcation, bub presented dabta on m...w.Lﬂv

odified model mropellers.  from their vorl with models, the Hewmeth deronau-
tical Iaboratory concluded khau such modif: Loatnom would increace the thrust
procduced at any civen horsepower and rpm condition. The 1limited facilities
of Heueth Agreonautical lzllx)ratorv prohibited them fron rmaking full scale

investicsation into the preblem and they appealed to Propeller lahoratory to
conduct the test of this report for thenm, Bufficient authoritative data were

Eo R T |

vresented by lemeth ﬂC.’I."O-.(lHthCLl Iaxoratory to. indicate that conduct of the

-

test proaram would Le of advantase to the Alr Force.
- PURPOSE OF TEST
The puroose of this test vas to obtain the static calibration character-

. \ . , -, s . 4a C e S
istics of the subjecht propellers, thus deternining the relative value of the o g
veapth modifications. " .

The "standard" Flottorp propeller was of Design He. 72A=L3, Serial Ho.
&6525Y. The propeller was wood, six ft. diameter, fixed pitch, with a tapered
square tip planforme The tip and outer six in. of the leading ed;:e of the
blade were protected by a metal sheath. This propeller is illustrated by

- Figures 1, 3, and 5. ' ' ' :

: The second test propeller was a sinilar Tlot.torp nroneller that had been — . -
.o modified along the leading edge by Nemeth Aeronautical Laboratory. The -~ s
. ©. modifications consilsted of a series of smooth indentations, in wave form,
. from approximabely the 0.3 radius out to the tip of each blade. This propel—-' :

‘ler had a ‘oaperer round tip planform instead of the tapered square bip .
slanform of the "standard! i‘lottorp propeller.. The tip and outer six in.
of the leading edge ol the blade were protected by a metal sheath. This
Propeller and ‘the nodified leading edge are illustrated by Flzures 2 L;, and 6.

A 0. 375, "O" taper hub was uséd with both propellers., SO

FROCEDURE OF THST

The sub;ject propellers were inspected and assembled in preparation far :
vhir} testing, The vhirl test program consisted of thrust, horsepower and sound .
- calibrations at selected rpm. Calibration limits were 2¢ £00 rpm or the start &
blade flutter, whichever was reached first. '

¢ TR 52-190 1
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WHIRL TEST No.. 2355

A-sendix T

. H.P. Thrust DEFLECTIONS : .
Time R P':M Actual lCorrected Corrected L.E. I T.E. I Angle REM@KS
Calibration Data (Firsh Ban)
Mottory "Standard" Prepeller
Des ’ﬂ ’zOo 721'\\—-);.()“ ‘
£9% 2.5 247 15.8
1026 : 6.3 (_,./ 7508 T /
1206 13.6 130() 110.6 R
1596 23,2 23,8  195.0 o
WLy 37,3 30.2 300.0
2196 ,‘ . ‘66‘00 - U? o -) 358 03
25267 109.9 112,46 4T79.6
2652 131, 13,9  536.5
2196 ‘ 6‘!;.05 65.9 563.0
2397 . 88,8 91.0 150.0 i
1906 35.7 36.6 282,
1596 . 2l 2h.T  212.3
Calibration Date (FL st Kun) -
: Flottorp Propeller :
- Nemeth Leading Edge @d L:Llcat ion
7027 By 3.5 10,0 .
1032 637 6.5 52,5 ¢ :
1711 7 6.0 6.2 109.5
11602 2543 0 25,9 174.0
1926 - LS5Jdy  Lbeb6  258.0
2199 Thed : 76,8 3310
2397 ) - 9(705 101'0 141000
i 2610 13302 136.8 1ig6.0
2697 B 1)40‘09 . 15500 51700 -
2199 Ry Ther 300
131b, r u;oo U1y 114.0
52~190




i : 'A;Am'dc‘-147;w§j.”5110-43-sop‘ APPENDIX I (cont'd)'
WHIRL TEST No.‘.33.25. ...............
; H.P. -} - DEFLECTIONS ‘ :
: Time R.P. M. e Thrust v - REMARKS*
. Actual 'Corrected Corrected L.E. | T.E. ( Angle S

Calitration Data (Second kun)
Flottorp "Standard" Propeller
Design No. 72A~LE

. 5651

U550 7h1 34l 3.2 300
156 1509’ 1.1 Urdy 10045

Use 1629 2041 2049 1874

1502 1878 - 33.0 3L 2820

1505 2190 . 63.5 66,0 369,0 » _ :
1504 2500 18063 G248 L3240 .

1511 2610 121.9 126.6 508.0

154, 1926 3947 3741 28340

1517 1626 19,8 20,6 192.5

Calivration Data (Second ILn) o
- Flottorp Propeller
Ne“xeth Ieaansg Edge Liodlflcatlon :

5-1651 oA S .
CoAT30 0 768 2.5 26 2hl8
A7 999 0 5 a2 57.1
176 1338 15.5 15.9 121.6
= .f1730; 170k 28 29 20L.3
A2 170l 2648 28,0 201.3.
e I e aw 2%
: 17148 2190' 70-5 7)‘7 ‘32-1205 N
1751 2406 99,1 103.5 ¢ [R5
Lo 17eh - egee 129,0 135.0  509.0 R
1757 2760.’.' 159.6 167.0 = 563.0

WADG TR 52~190 , ok
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